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(57)Abstract: 

PURPOSE: To provide a connector, a base board with a connector 
and a method of manufacturing them which can easily cope with the 
narrow pitch of not more than 100(am in a connection part. 
CONSTITUTION: In this connector, a chain-form body 22 arranged 
and constituted of a solid particle 21 having an electric field 
arrangement effect and electric conductivity is buried in a plurality of 
electrically insulating solidified layer 23. This, manufacturing method 
comprises the following steps of: the solid particle 21 having the 
electric field arrangement effect is dispersed into an electric 
insulation medium 27; an electric field is applied to the electric 
insulation medium 27; the solid particle 21 is disposed along the 
electric field to form a chain-form body; and the electric insulation 
medium 27 is solidified to form a solidified layer having the structure 
in which the chain-form body 22 is buried. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The connector to which the concatemer by which the array configuration was carried out b$ the 
solid particulate which has the electric-field array effectiveness and conductivity is characterized by coming 
to be laid underground in plurality and the flozen layer of electric insulation. 

[Claim 2] The connector according to claim 1 to which the concatemer which consists of said solid 
particulates is characterized by coming to be made 1 train array structure of a solid particulate, or two or 
more trains array structure. | 
[Claim 3] The connector according to claim 1 or 2 characterized by said concatemer opening spacing between 
mutual and coming to arrange it toward the thickness direction of a flozen layer. 

[Claim 4] The connector according to claim 1, 2, or 3 characterized by said solid particulates being inorganic 
and an organic composite particle formed of the axis which consists of an organic high molecular compound, 
and the surface containing the conductive inorganic substance with which it has the electric-field array 
effectiveness. 1 j 

[Claim 5] The substrate with a connector characterized by providing the substrate which has an electrical 
circuit, and the connector which has the concatemer according to claim 1 to 4 electrically connected to said 
electrical circuit, and coming to be constituted. 

[Claim 6] The manufacture approach of the connector characterized by distributing the solid particulate which 
has the electric-field array effectiveness in an electric insulation medium, impressing electric field to this 
electric insulation medium, making said solid particulate arrange in accordance with electric field, forming a 
concatemer, and forming the flozen layer of structure which was made to solidify said electric insulatipn 
medium next, and laid said concatemer underground. 

[Claim 7] The manufacture approach of the connector according to claim 6 characterized by using inorganic 
and the organic composite particle formed as said solid particulate of the axis which consists of an organic 
high molecular compound, and the surface containing the conductive inorganic substance which has the 
electric-field array effectiveness. 

[Claim 8] The manufacture approach of the connector according to claim 6 or 7 characterized by using room- 
temperature-setting nature resin, thermoplastics, a photo-setting resin, electron ray hardenability resin, 
thermosetting resin, polymerization hardenability resin, reaction hardenability resin, or two sorts or more as 
said electric insulation medium. 

[Claim 9] The manufacture approach of the connector according to claim 6, 7, or 8 characterized by removing 
a counterelectrode after solidification of an electric insulation medium while containing an electric insulation 
medium in the container equipped with the counterelectrbde as a means to impress electric field to the solid 
particulate in said electric insulation medium and impressing a unlike-pole electrical potential difference to a 
counterelectrode. 

[Claim 10] Carry out opposite arrangement of the substrate and electrode which have a lead terminal, and it 
is filled up with the fluid which makes it come to distribute the solid particulate which has the electric-field 
array effectiveness among these in an electric insulation medium. Subsequently, while forming the concatemer 
which impresses a unlike-pole electrical potential difference between the lead terminal of a substrate, and an 
electrode, impresses electric field to said fluid, is made to arrange said solid particulate in accordance with 
electric field, and connects the lead terminal and electrode of a substrate The manufacture approach qf the 
substrate with a connector characterized by forming the flozen layer of structure which laid underground the 
concatemer which was made to solidify said electric insulation medium and was connected to said leadj 
terminal, and subsequently separating an electrode from a flozen layer after formation of a concatemer. 
[Claim 11] The manufacture approach of the substrate with a connector according to claim 10 characterized 
by using inorganic and the organic composite particle formed as said solid particulate of the axis which 
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consists of an organic high molecular compound, and the surface containing the conductive inorganic; 
substance which has the electric-field array effectiveness. 

[Claim 12] The manufacture approach of the substrate .with a connector according to claim 10 or 11 \ 
characterized by using room-temperature-setting nature resin, thermoplastics, a photo-setting resinj 
thermosetting resin, electron ray hardenability resin, polymerization hardenability resin, reaction hardenability 
resin, or two sorts; or more as said electric insulation medium; ) ■ 



[Translation done.] 




j 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the solid particulate arranged in an electric insulation medium when this invention 
impresses electric field — the object for connection - — it is related with the connectors and the substrates 
with a connector which were used as a conductor, and those manufacture approaches. 
[0002] 

[Description of the Prior Art] From the former, the connector called a rubber connector is known as a 
member for terminal strapping of the circuit board. This rubber connector is made into the structure which 
laid underground two or more connection polar zone 2 of the shape of a rod which opens predetermined 
spacing in the interior of the base 1 made of rubber, and consists of conductors, such as a metal, as shown in 
drawing 12 . In order to have manufactured this rubber connector, conventionally, two or more laminatings 
adhesion of a rubber sheet and the metal sheet was carried out, the layered product was constituted, and it 
was manufacturing by cutting this layered product for every predetermined spacing in the thickness direction 
(the direction of a laminating). And this kind of rubber cpnnector is used for the purpose which connects the 
terminals of the circuit board. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the small visual equipment with which a display or 
high density mounting technology, such as a notebook computer equipped with the liquid crystal display with 
which colorization is advanced, and a liquid crystal television with which enlargement is advanced, are 
demanded, what has especially small connection pitch spacing is increasingly required in recent years as a 
connector which connects the circuit boards, forming the thickness of the sheet which carries out a 
laminating to such a demand as thinly as possible by the approach of carrying out the laminating of said sheet 
and manufacturing a rubber connector — a conductor -r although the pitch of a between can be responded 
to the magnitude of about 300 micrometers, there is a problem which cannot be coped with in ** pitch- 
ization beyond this by the structure of said rubber connector, and the aforementioned manufacture approach. 
Moreover, although the sheet connector which used the screen-stencil technique for the resin film, and 
constituted the connection from a predetermined pitch was also put in practical use, even if it made it this 
connector, the connection pitch of 200-250 micrometers was a limitation. 

[0004] By the way, the special fabric anisotropy electric conduction film called the anisotropy electric 
conduction film (Anisotropic Conductive Film : omitting ACF) is developed, and it is used for circuit board 
connection of the above-mentioned class in recent years, some liquid crystal displays which used this kind of 
anisotropy electric conduction film for drawing 13 , and were connected to it — the example of structure is 
shown. In drawing 13 , the liquid crystal substrate with which the drive circuit for liquid crystal in a sign 4 etc. 
was formed, the lead terminal with which 5 was formed on the substrate 4, and 6 show an anisotropy electric 
conduction film, and are connected to the terminal 8 with which said lead terminal 5 was formed in the 
connection film 7 made from polyimide through the anisotropy electric conduction film 6. In addition, LSI9 for 
a liquid crystal drive is fixed to said connection film 7 with mold resin 3, it connects with said terminal 8 
through a bump 10, and LSI9 is connected to the circuit terminal of other substrates 12 by the side besides 
the connection film 7 through solder 1 1 . In addition, generally what carried LSI9 is called TCP (Tape Carrier 
Package) like this kind of connection film 7. 

[0005] Said anisotropy electric conduction film 6 has conductivity in the thickness direction of a film, and has 
special structure which shows insulation in the direction of a field of a film. In order to manufacture this kind 
of anisotropy electric conduction film 6, as shown in drawing 14 , the resin sheet 15 which carried out 
homogeneity distribution of the conductive metal particles 14 with a particle size of about 3-5 micrometers is 
inserted among the films 17 and 17 which have a lead terminal 16, and it is manufacturing by carrying out 
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thermocompression bonding of these. Therefore, the metal particles 14 which carried out homogeneity 
distribution into the resin sheet after sticking by pressure are divided in the direction of a field of extent 
relation and the resin sheet 15 which is the thickness direction of the resin sheet 15, and become 
fragmentary structure. Therefore, this anisotropy electric conduction film 6 does not pass the electrical and 
electric equipment in the direction of a field of the resin sheet 15, but has the property to pass the electrical 
and electric equipment, in the thickness direction of the resin sheet 15. However, if it is in said fabric 
anisotropy electric conduction film 6 the thickness direction of a film — metal particles 14 — perfect — 
being connected * — a conductor — the field which constitutes the section Since it is the structure where 
conductivity is given along the direction where it does not necessarily become all over a film, and it is the 
structure which exist for every specific field of a certain, homogeneity distribution of the metal particles 14 is 
only carried out, and metal-particles 14 — tends to be connected probable There is a problem which cannot 
be coped with in current and ** pitch-ization of about 100 micrometers or less also in this anisotropy electric 
conduction film. 

[0006] By the way, this invention persons are studying the electric induction mold fluid which has the new 
electric-field array nature which is not known at all conventionally. This fluid is a fluid which is made to 
distribute a solid particulate and is obtained for example, in an electric insulation medium, and if electric field 
are impressed to this, it has the property in which a solid particulate carries out coordination connection of 
the dielectric polarization in the direction of electric field mutually, arranges with a lifting and the electrostatic 
attraction further based on dielectric polarization, and shows concatemer structure. Moreover, by haying 
electrophoresis nature depending on a solid particulate, at the time of electric-field impression, 
electrophoresis is carried out to an electrode section, array orientation is carried out to it, and there are 
some which show array blocky structure. 

[0007] Thus, the solid particulate in which this invention persons have the electric-field array effectiveness 
(the Electro Alignment Effect=EA effectiveness), a call, and such a property for the array orientation of the 
particle under electric field is called the conductive electric-field array particle (Electro Alignment Conductive 
Particle=EAC particle). And this invention persons reached this invention in view of the technical background 
of a connector that the above-mentioned ** pitch-ization is demanded, by advancing research of the electric 
induction mold fluid of this completely new structure. 

[0008] This invention was made in view of said situation, and aims at offer of the substrates equipped with 
the connector which can respond also to ** pitch-ization of 100 micrometers or less easily, and its 
connector, and those manufacture approaches. 
[0009] 

[Means for Solving the Problem] In order to solve said technical problem, invention according to claim 1 
comes to lay underground the concatemer by which the array configuration was carried out by the solid 
particulate which has the electric-field array effectiveness in plurality and the flozen layer of electric 
insulation. In the aforementioned structure, the concatemer which consists of solid particulates may have 1 
train array structure of a solid particulate, or two or more trains array structure. Moreover, said concatemer 
may be the structure which opens spacing between mutual and it comes to arrange toward the thickness 
direction of a flozen layer. Furthermore, it is desirable that said solid particulates are inorganic and an organic 
composite particle formed of the axis which consists of an organic high molecular compound, and the surface 
containing the conductive inorganic substance with which it has the electric-field array effectiveness; 
[0010] In order to solve said technical problem, invention according to claim 5 possesses the connector which 
has the concatemer of a publication in either of the structures of the substrate which has a lead terminal, and 
the point electrically connected to said lead terminal, and it comes to constitute it. 

[001 1] Next, invention according to claim 6 distributes the solid particulate which has the electric-field array 
effectiveness in an electric insulation medium, impresses electric field to this electric insulation medium, 
makes said solid particulate arrange in accordance with electric field, forms a concatemer, and forms the 
flozen layer of structure which was made to solidify said electric insulation medium next, and laid said 
concatemer underground. The EAC particle formed as said solid particulate of the axis which consists of an 
organic high molecular compound, and the surface containing the conductive inorganic substance which has 
the electric-field array effectiveness can be used. Moreover, room-temperature-setting nature resin, 
thermoplastics, a photo-setting resin, thermosetting resin, electron ray hardenability resin, polymerization 
hardenability resin, reaction hardenability resin, or two sorts or more can be used as said electric insulation 
medium. Furthermore, while containing an electric insulation medium in the container equipped with the 
counterelectrode as a means to impress electric field to the solid particulate in said electric insulation 
medium and impressing a unlike-pole electrical potential difference to a counterelectrode, a counterelectrode 
is removable after solidification of an electric insulation rnedium. 
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[0012] Invention according to claim 10 carries out opposite arrangement of the substrate and electrode which 
have a lead terminal. Next, among these It is filled up with the fluid which makes it come to distribute the 
solid particulate which has the electric-field array effectiveness in an electric insulation medium. 
Subsequently, while forming the concatemer which impresses a unlike-pole electrical potential difference 
between the lead terminal of a substrate, and an electrode layer, impresses electric field to said fluid, is made 
to arrange said solid particulate in accordance with electric field, and connects the lead terminal and 
electrode layer of a substrate After formation of a concatemer, the flozen layer of structure which laid 
underground the concatemer which was made to solidify said electric insulation medium and was connected 
to said lead terminal is formed, and an electrode is separated from a flozen layer after that. The EAC particle 
formed as said solid particulate of the axis which consists of an organic high molecular compound, and the 
surface containing the conductive inorganic substance which has the electric-field array effectiveness can be 
used. Moreover, room-temperature-setting nature resin, thermoplastics, a photo-setting resin, thermosetting 
resin, electron ray hardenability resin, polymerization hardenability resin, or reaction hardenability resin can be 
used as said electric insulation medium. 
[0013] 

[Embodiment of the Invention] 

the conductor with which the solid particulate which has the electric-field array effectiveness and 
conductivity constituted and arranged the concatemer in the "operation" flozen layer — since it has the 
section, the electrical and electric equipment is not passed in the direction of a field of a flozen layer, but the 
connector which passes a current is obtained in the thickness direction of a flozen layer, the path of the solid 
particulate used for this connector — several micrometers - a number — since it can adjust to 10 
micrometers easily — the conductor of the pitch of this particle size — the connector which has the section 
is obtained easily and the connector of the ** pitch which could not be realized is obtained in the 
conventional connector. 

[0014] In order to manufacture the connector of such structure, in the condition that electric field are not 
impressed, the solid particulate is distributing in an electric insulation medium, but if electric field are 
impressed, a solid particulate will carry out coordination connection, will form a concatemer in the shape of a 
chain, and will use the fluid with which this concatemer has the property arranged in parallel with the direction 
of electric field, the conductor which consists of a concatemer which can fix a concatemer in a flozen layer 
with an array condition by solidifying an electric insulation medium with this array condition, and making it a 
flozen layer since this concatemer will hold an array condition, if electric field are impressed — the connector 
equipped with the section is obtained, moreover — since a concatemer can become either 1 train array 
structure or two or more trains array structure according to the content of the solid particulate contained in 
an electric insulation medium — the width of face of a concatemer, i.e., a conductor, — the width of face of 
the section can be adjusted. 

[0015] Next, it is desirable that it is the EAC particle formed as a solid particulate to be used of the axis 
which consists of an organic high molecular compound, and the surface containing the conductive inorganic 
substance which has the electric-field array (effectiveness. Since this inorganic and organic composite particle 
can adjust that whole specific gravity by adjustment of the specific gravity of an organic high molecular 
compound, and the specific gravity of a conductive inorganic substance used as an axis, homogeneity 
distribution can be carried out into various electric insulation media by abolishing a specific gravity difference 
with the electric insulation medium which has various specific gravity. Next, the solid particulate which 
constituted and arranged the concatemer in the electric insulation medium as an electric insulation medium to 
be used by using room-temperature-setting nature resin, thermoplastics, a photo-setting resin, thermosetting 
resin, electron ray hardenability resin, polymerization hardenability resin, reaction hardenability resin, or two 
sorts or more can be fixed easily, and, thereby, a connector is obtained, thus, the condition which equipped 
the substrate with the obtained connector — or it can use as an object for connection as it is. 
[0016] Moreover, if it is in the condition which attached the connector of said configuration in the substrate 
beforehand, when connecting this substrate with other substrates, substrate connection completes the part 
of a connector only by actuation linked to other substrates. Under the present circumstances, by being alike, 
since ** pitch connection is more possible for said connector than the conventional connector, ** pitch 
connection of substrates is attained. 

[0017] Hereafter, an example explains this invention in detail. Drawing 1 shows the example of the 1st gestalt 
of the connector concerning this invention, the concatemer 22 by which the array configuration was carried 
out is laid underground in plurality and the flozen layer 23 of electric insulation, and the connector 20 of this 
example consists of two or more solid particulates 21 which have the electric-field array effectiveness and 
conductivity. Said concatemer 22 is made into 1 train array structure in this example, and two or more 
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concatemers 22 open predetermined spacing between mutual, and are arranged along the thickness direction 
of a flozen layer 23. moreover, the die-length direction both ends of each concatemer 22 are exposed to the 
front rear face of a flozen layer 23, respectively — having — **** — a concatemer 22 — one conductor — 
the section is constituted, therefore, the conductor which a concatemer 22 constitutes in the connector 20 
of this example — it is the structure where two or more formation of the section was carried out into the 
flozen layer 23, and according to this structure, in a sink and the direction of a field of a flozen layer 23, the 
connector 20 of the structure where a current is not passed is constituted in a current in the thickness 
direction of a flozen layer 23. 

[0018] The expansion structure of the solid particulate 21 used for drawing 2 in this example of a gestalt is 
shown. Let the solid particulates (EAC particle) 21 of this example be inorganic and the organic composite 
particle formed of the axis 24 which consists of an organic high molecular compound, and the surface; 26 
which is a particle-like and consists of a conductive electric-field array nature inorganic substance (EA 
inorganic substance) 25. In one example, the conductive organic high molecular compound which forms the 
axis 24 of a solid particulate 21 is polyacrylic ester, and the conductive EA inorganic substance 25 which 
forms a surface 26 is tin oxide which doped antimony. ; 

[001 9] As a flozen layer 23 of the electric insulation used for the connector 20 of this example, either of the 
resin known as room-temperature-setting nature resin, thermoplastics, a photo-setting resin, thermosetting 
resin, electron ray hardenability resin, polymerization hardenability resin, reaction hardenability resin, etc. or 
two sorts or more can be used. As room-temperature-setting nature resin resin, an epoxy resin, urethane 
resin, silicon resin, phenol resin, a urea-resin, isocyanate sclerosing solution-like rubber (it has end-OH 
radicals, such as liquefied chloroprene rubber, a liquefied butadiene, and a liquefied isoprene, and is an 
isocyanate hardening type thing), acrylic resin, etc. can be used. As thermoplastics, vinyl acetate resin, 
polyvinyl butyral resin, vinyl chloride resin, styrene resin, vinyl methyl ether resin, urethane resin, denaturation 
GURIBUCHIRU resin, an ethylene-vinylacetate copolymer, a styrene butadiene copolymer, polybutadiene, 
polyvinyl alcohol system resin, asphalt, etc. can be used. 

[0020] As a typical thing of a photo-setting resin, what mixed the bulking agent etc. with the 
photopolymerization nature diluent, the photopolymerization initiator, the sensitizer, and the color pigment can 
be used for a photopolymerization nature prepolymer. As a photopolymerization nature monomer or a ■ 
prepolymer (oligomer), an acrylic ester monomer, a methacrylic ester monomer, ether acrylate, urethane 
acrylate, epoxy acrylate, amino resin acrylate, unsaturated polyester, silicone resin, etc. can be used, for 
example. As thermosetting resin, phenol resin, a urea-resin, melamine resin, alkyd resin, an unsaturated 
polyester resin, etc. can be used. 

[0021] As polymerization hardenability resin, a polymerization reaction is started, the resin after hardening is 
formed according to an operation of a polymerization catalyst and a polymerization initiator, and they are a 
polymerization nature monomer and a prepolymer (oligomer). For example, there are copolymer mold [■ 
prepolymers, such as polymerization nature monomers which have polymerization nature unsaturated bonds, 
such as acrylic ester (meta), styrene, and vinyl acetate, those prepolymers, or an acrylic ester-styrene 
copolymer prepolymer which consists of two or more sorts of different-species monomers (meta). As reaction 
hardenability resin, it is not a polymerization reaction, and resin is formed by the addition reaction, the mask 
of both reaction both [ one side or ] is carried out at the time of mixing, and it is the compound which starts 
an addition reaction by demask stimulus like light or heat. For example, there is mixture with the amine 
compound by which the mask was carried out to the prepolymer which has an epoxy group etc. That what is 
necessary is just to excel in electric insulation and stability after solidification, it is in a liquid condition before 
solidification, and the flozen layer 23 which consists of these should just be the dispersion medium which can 
distribute said solid particulate 21 to homogeneity. Moreover, in addition to this, a dispersant, a surfactant, 
the viscosity controlling agent, the antioxidant, the stabilizer, the coloring agent, etc. may be suitably 
contained in said flozen layer 23. 

[0022] As for the kinematic viscosity before solidification of the resin which constitutes this flozen layer 23, it 
is desirable that it is within the limits of 1cSt-3000cSt. If lack will be produced in respect of storage stability 
if kinematic viscosity is smaller than 1cSt, kinematic viscosity becomes large from 3000cSt(s) and air bubbles 
will be involved in at the time of concentration adjustment of a solid particulate 21, the air bubbles are hard 
coming to escape and are not desirable. Moreover, when air bubbles are made to remain to the resin before 
solidification, there is a possibility of carrying out partial discharge in the micro field in air bubbles, and 
causing and carrying out insulation deterioration of the spark at the time of the energization mentioned later. 
The kinematic viscosity before solidification of the resin which constitutes a flozen layer 23 from this 
viewpoint has more desirable within the limits of 5cSt(s) thru/or 1000cSt(s), and it is more desirable 
especially that it is within the limits of 10cSt(s) thru/or 500cSt(s). 
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[0023] If the solid particulate 21 used for this invention is a dielectric electric conduction particle which has 
the electric-field array effectiveness, an independent element, an organic compound, inorganic compounds, or 
those mixture are [ any material ] usable. As the example, the conductive composite powder object which 
carried out fine-particles surface coating of the tin oxide which is a conductive inorganic substance can 
mention inorganic and the organic composite particle which has these as a surface on inorganic substance 
fine particles like titanium oxide, for example in order tp give an inorganic ion exchanger, metal fine particles, a 
metallic oxide, an electric semi-conductor nature inorganic substance, carbon black, carbon graphite, and 
conductivity. 

[0024] However, this solid particulate 21 has especially the desirable thing formed of the surface 26 which 
consists of an axis 24 which consists of an organic high molecular compound, and an EA inorganic substance 
25, as shown in the above-mentioned example. The surface 26 of the EA inorganic substance 27 with 
comparatively heavy specific gravity is supported by the axis 24 of an organic high molecular compound with 
comparatively light specific gravity, and this solid particulate 21 can be adjusted so that it may approximate to 
the medium before solidifying the specific gravity of that whole particle. Therefore, since the fluid which 
distributes to the medium before solidifying this and is obtained carries out homogeneity distribution and does 
not carry out gravitational settling in a medium, it becomes the thing excellent in storage stability. 
[0025] As an example of the organic high molecular compound which can be used as an axis 24 of the solid 
particulate 21 of this example, one sort or two sorts or more of mixture or copolymerization objects, such as 
a Pori (meta) acrylic ester and acrylic ester (meta)-styrene copolymerization object, polystyrene, 
polyethylene, polypropylene, nitrile rubber* isobutylene isoprene rubber, ABS plastics, nylon, polyvinyl butyrate, 
an ionomer, an ethylene-vinylacetate copolymer, vinyl acetate resin, and polycarbonate resin, can be 
mentioned. 

[0026] In addition, in order to raise the conductivity of concatemer 22 the very thing other than these organic 
high molecular compounds, conductive polymer compounds, such as Nylon which doped polyacethylene, 
polypyrrole, the poly thiophene, the poly aniline, PORIISO thianaphthene, the poly azulene, Polly P-phenylene, 
Polly P-phenylenevinylene, poly peri naphthalene, and iodine, may be used. 

[0027] As an EA inorganic substance 25 which forms a surface 26, although various things can be used, as a 
desirable example, what has conductivity in an inorganic ion exchanger and an electric semi-conductor nature 
inorganic substance can be mentioned. When forming a surface 26 on the axis 24 which consists of an organic 
high molecular compound using these EA inorganic substances 25, the obtained solid particulate 21 will 
become useful. In addition, the conductivity as a concatemer 21 can be made high by making as high as 
possible conductivity of the conductive organic compound which constitutes said axis 24, and the EA . 
inorganic substance 25. The electrical resistivity of the electric-field array nature particle used here has 
desirable 108 - 10-3 ohm-cm. An electric resistance value inter-electrode with electrical resistivity being 
size from 108 is unsuitable as a large next door connector. Moreover, if smaller than 10-3 ohm-cm, the 
electric-field array effectiveness will become small and formation of a conductive particle chain will become 
difficult. It is the range of 105 - 10-1 ohm-cm still more preferably. 

[0028] As an example of an inorganic ion exchanger, the acid salt, (4) hydroxyapatites, (5) nacicon mold 
compounds, (6) potassium titanate, (7) heteropolyacid salt, and (8) insolubility ferrocyanide of the hydroxide of 
(1) polyvalent metal, (2) hydrotalcites, and (3) polyvalent metal can be mentioned. 
[0029] Below, each inorganic ion exchanger is explained in detail. 
(1) The hydroxide of polyvalent metal. 

These compounds are expressed with general formula MOx(OH)y (M is polyvalent metal, x is a number more 
than zero, and y is a positive number), for example, are hydroxylation titanium, zirconium hydroxide, bismuth 
hydroxide, hydroxylation tin, lead hydroxide, an aluminum hydroxide, tantalum hydroxide, hydroxylation niobium, 
hydroxylation molybdenum, a magnesium hydroxide, manganese hydroxide, an iron hydroxide, etc. Here, for 
example, hydroxylation titanium is the same about other compounds including the both sides of water titanium 
oxide (alias name metatitanic acid or beta titanic acid, Ti02 (OH)) and hydroxylation titanium (an alias name 
orthochromatic titanic acid or alpha titanic acid, Ti4 (OH)). 
[0030] (2) Hydrotalcites 

These compounds are expressed with general formula M1 3aluminum6(OH)43(CO)3.1 2H20 (M is the metal of 
bivalence), for example, the metal M of bivalence is Mg, calcium, or nickel. 
(3) Acid salt of polyvalent metal. 

These are for example, phosphoric-acid titanium, a phosphoric-acid zirconium, phosphoric-acid tin, a 
phosphoric-acid cerium, phosphoric-acid chromium, an arsenic acid zirconium, arsenic acid titanium, arsenic 
acid tin, an arsenic acid cerium, antimonic acid titanium, antimonic acid tin, an antimonic acid tantalum, 
antimonic acid niobium, a tungstic-acid zirconium, vanadium acid titanium, a molybdic-acid zirconium, selenic- 
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acid titanium, molybdic-acid tin, etc. 
[0031] (4) Hydroxyapatite. 

These are for example, a calcium apatite, a lead apatite, a strontium apatite, a cadmium apatite, etc. 
(5) Nacicon mold compound. 

Although a thing like Zr(H30)2(P04) 3 is contained in these, the nacicon mold compound which permuted 
H30 by Na in this invention can also be used. 
[0032] (6) Potassium titanate 

These are expressed with general formula aK2 0-bTi02 and nH20 (a is a positive number which fills 0< a<=1, 
b is a positive number which fills 1<=b<=6, and n is a positive number), for example, are K2 and Ti02.2H20, 
K20and2Ti02.2H20, 0.5K2O-TiO2.2H2O, K20, 2.5Ti02.2H20, etc. In addition, the compound a or whose b is 
not an integer among the above-mentioned compounds carries out acid treatment of the compound a ; or 
whose b is a suitable integer, and is easily compounded by permuting K and H. 
[0033] (7) Heteropolyacid salt. 

These are expressed with general formula H3AE12O40 and nH20 (A is Lynn, an arsenic, germanium, or silicon, 
E is molybdenum, a tungsten, or vanadium, and n is a positive number), for example, are molybdophosphoric- 
acid ammonium and tungstophosphoric-acid ammonium. ; 
(8) Insoluble ferrocyanide. 

These are compounds expressed with the following general formula. Mb-pxaA [E(CN)6] (M is [ heavy metal 
ions, such as zinc, copper, nickel, cobalt, manganese, cadmium, iron (III), or titanium, and E of alkali metal or a 
hydrogen ion, and A ] iron (II), iron (III), or cobalt (II), b is 4 or 3, a is the valence of A, and p is the positive 
number of 0 - b/a.) 

Insoluble ferro cyanides, such as Cs2Zn [Fe(CN)6] and K2Co[Fe (CN)6], is contained in these. 
[0034] The above (1) Each inorganic ion exchanger of - (5) has the OH radical, and what permuted some or all 
of ion that exists in the ion-exchange site of these inorganic ion exchangers by another ion (henceforth a 
permutation mold inorganic ion exchanger) is contained in the inorganic ion exchanger in this invention. That 
is, when the above-mentioned inorganic ion exchanger is expressed as R-M1 (M1 expresses the ion kind of an 
ion-exchange site), the permutation mold inorganic ion exchanger which permuted a part or all of M1 in R-M1 
by the ion kind M2 with which Ml differs by the following ion exchange reaction is also an inorganic ion 
exchanger in this invention. 

xR-M1+yM2 ->Rx-(M2) y+xM1 (x and y express the valence of the ion kinds M2 and M1 here, respectively), 
that an inorganic ion exchanger indicates cation-exchange nature to be although M1 changes with classes of 
inorganic ion exchanger which has an OH radical — general — M1 — H+ — it is — M2 in this case — ■ either 
of metal ions other than H+, such as alkali metal, alkaline earth metal, a multiple-valued type metal, transition 
metals, or a rare earth metal, — it is the thing of arbitration. In that the inorganic ion exchanger whichi has an 
OH radical indicates anion-exchange nature to be, generally M1 is OH- and M2 is the thing of the arbitration 
of the anions at large [ other than OH- such as I, CI, SCN, N02, Br, F, CH3COO, S04, 0rO4, etc. and 
complex ion, ] in that case. 

[0035] Moreover, although the OH radical is once lost by heating-at-high-temperature processing About the 
inorganic ion exchanger which comes to have an OH radical again by actuation of making water immersed etc. 
It is a kind of the inorganic ion exchanger which can use ; the inorganic ion exchanger after the heating-at- 
high-temperature processing etc. for this invention. As the example, it is the elevated temperature of a 
nacicon mold compound, for example, (H30), HZr2(P04) 3 obtained by heating of Zr2(P04) 3 and a 
hydrotalcite. There is a heat-treatment object (what was heat-treated at 500-700 degrees C) etc. These 
inorganic ion exchangers can also use not only one kind but varieties for coincidence as a surface. In addition, 
especially the thing for which the hydroxide of polyvalent metal and the acid salt of polyvalent metal are used 
is desirable as the above-mentioned inorganic ion exchanger. 

[0036] As an example of the metal fine particles which can be used as a surface 26 of said solid particulate 
21, there are a copper powder object (UCP-050, Sumitomo Metal Mining Co., Ltd. make), nickel fine particles 
(nickel fines, the Kawasaki Steel mining company make), a silver dust object (a silver ultrafine particle, Nisshin 
Steel Co., Ltd. make), etc. The electrical resistivity of the electric semi-conductor nature inorganic substance 
which can be used as a surface 26 of said solid particulate 21 is the electric semi-conductor nature inorganic 
substance of 1 05 - 1 0-3 ohm-cm. 

[0037] The example of a desirable electric semi-conductor nature inorganic substance is shown below. 

(A) There are metallic-oxide:2, for example, SnO, an amorphous mold titanium dioxide (Idemitsu petrochemical 
company make), ITO (In2 called Indium Tin Oxide mixture of 03 and Sn02, Fuji Titanium Industry Co., Ltd. 
make), etc. 

(B) They are metal hydroxide:, for example, hydroxylation titanium, hydroxylation niobium, etc. Hydroxylation 
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titanium contains water titanium oxide (Ishihara Sangyo; Kaisha, Ltd. make), metatitanic acid (an alias name 
beta titanic acid and Ti02 (OH)), and an orthochromatic titanic acid (an alias name alpha titanic acid and Ti4 
(OH)) here. 

(C) Metal oxidation hydroxide : FeO (OH) (goethite) etc. can be mentioned as this example. 

(D) The hydroxide of polyvalent metal : equivalent to an inorganic ion exchanger (1). 

(E) Hydrotalcites : equivalent to an inorganic ion exchanger (2). 

(F) Acid salt of polyvalent metal : equivalent to an inorganic ion exchanger (3). 

(G) Hydroxyapatite : equivalent to an inorganic ion exchanger (4). 

(H) Nacicon mold compound : equivalent to an inorganic ion exchanger (5). 

(I) — - potassium titanate: — equivalent to an inorganic ion exchanger (6). 
(J) Heteropolyacid salt : equivalent to an inorganic ion exchanger (7). 

(K) Insoluble ferrocyanide : equivalent to an inorganic ion exchanger (8). 

(L) Metal doping EA inorganic substance : in order to raise the electrical conductivity of above-mentioned 
semi-conductor nature electric inorganic substance (A) - (K), this can dope metals, such as antimony (Sb), to 
EA inorganic substance, and can mention antimony (Sb) doping tin oxide (Sn02) etc. as an example. 
(M) What gave this antimony (Sb) doping tin oxide (Sn02) as an electric semi-conductor layer can be; 
mentioned, using organic giant-molecule particles, such as inorganic substance particles, such as titanium 
oxide, a silica, an alumina, and a silica alumina, or polyethylene, and polypropylene, as thing:, for example, a 
base material, which gave the conductive electric-field array particle as an electric semi-conductor layer on 
other base materials. Thus, it can be considered that the particle by which the conductive electric-field array 
particle was given on other base materials is also an electric-field array particle as a whole. These electric- 
field array particles can also use not only one kind but two kinds or more than it for coincidence as a surface. 

[0038] A solid particulate (inorganic and organic composite particle) 21 can be manufactured by the various 
approaches explained below. For example, there is the approach of conveying the particle-like axis 24 and the 
particle-like EA inorganic substance 25 which consist of an organic high molecular compound according to a 
jet stream, making them collide, and manufacturing. In this case, the particle of the EA inorganic substance 25 
collides and fixes on the front face of the particle-like axis 24 at high speed, and forms a surface 26 in it. 
Moreover, there is the approach of making the particle-like axis 24 float in a gas, making the solution of the 
EA inorganic substance 25 the shape of a fog as another example of a process, and spraying on the front 
face. In this case, a surface 26 is formed by that solution's adhering to the front face of an axis 24, arid 
drying. 

[0039] Moreover, other desirable processes which manufacture a solid particulate 21 are the approaches of 
forming a surface 26 in an axis 24 and coincidence. This approach is a thing of making an emulsion 
polymerization, a suspension polymerization, or the EA inorganic substance 25 that it faced carrying out a 
distributed polymerization and was made into the shape of a particle the monomer of the organic high 
molecular compound which forms an axis 24 exist in the above-mentioned monomer or a polymerization 
medium in a polymerization medium. Although water is desirable as a polymerization medium, the mixture of 
water and a water-soluble organic solvent can also be Used, and the poor solvent of an organic system can 
also be used. The particle-like EA inorganic substance 25 carries out orientation to the shape of a layer on 
the front face of an axis 24, covers this, and forms a surface 26 at the same time according to this approach 
a monomer carries out a polymerization in a polymerization medium and it forms an axis 24. 
[0040] When manufacturing a solid particulate 21 according to an emulsion polymerization or a suspension 
polymerization, most particles of EA inorganic substance can be made to adhere to the front face of an axis 
24 by combining the hydrophobic property of a monomer, and the property of the hydrophilic property of an 
electric-field array nature inorganic substance. According to the coincidence formation approach of of this 
axis 24 and surface 26, the front face of the axis 24 which consists of an organic high molecular compound is 
pasted precisely [ EA inorganic substance particle 25 ] and firmly, and strong inorganic and organic composite 
particle are formed. 

[0041] Although it does not require that the configuration of the solid particulate 21 used for this invention is 
not necessarily a globular form, when manufactured by emulsification and the suspension-polymerization 
approach that the particle-like axis 24 was adjusted, the configuration of the solid particulate 21 obtained 
serves as a globular form mostly. Although especially the particle size of a solid particulate 21 is not limited, it 
is desirable to consider as within the limits of 1 micrometer - 25 micrometers especially 0.1 micrometers - 50 
micrometers. Although especially the particle size of the EA inorganic substance 25 of the shape of a particle 
in this case is not limited, it is preferably desirable to consider as within the limits of 0.01 micrometers - 1 
micrometer still more preferably 0.005 micrometers - 100 micrometers. 
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[0042] In a solid particulate 21, although especially the weight ratio of the EA inorganic substance 25 which 
forms a surface 26, and the organic high molecular compound which forms an axis 24 is not limited, inj order to 
obtain what has high preservation stability, it is desirable that the EA inorganic substance 25 considers as 4 % 
of the weight thru/or 30% of the weight of within the limits especially to the sum total weight of the EA 
inorganic substance 25 and an organic high molecular compound 1 % of the weight thru/or 60% of the weight 
of within the limits. When the rate of this EA inorganic substance 25 becomes insufficient [ less than 1 % of 
the weight / the electric-field array nature property of the obtained solid particulate 21 ] and exceeds 60 % of 
the weight, there is **** which the specific gravity of a; solid particulate 21 becomes excessive, and spoils 
preservation stability. 

[0043] The solid particulate 21 manufactured by the various above-mentioned approaches, especially the 
approach of forming an axis 24 and a surface 26 in coincidence is covered with the thin film of the quality of 
an additive of the dispersant with which all or a part of the surface 26 was used by the organic high polymer 
or the production process, an emulsifier, and others, and the electric-field array nature effectiveness as 
inorganic and an organic composite particle may not fully be demonstrated. The thin film of this inactive 
substance is easily removable by grinding a particle front face. Therefore, when forming an axis 24 and a 
surface 26 in coincidence, it is desirable to grind the front face. 

[0044] Polish on this front face of a particle can be performed by various approaches. For example, a solid 
particulate 21 can be distributed in distributed media, such as water, and it can carry out by the approach of 
stirring this. Under the present circumstances, it can also carry out by the approach of mixing abrasives, such 
as sand granules and a ball, into a distributed medium, and stirring with a solid particulate 21, or the approach 
of stirring using a grinding stone. For example, a dispersion-medium object cannot be used but it can also 
carry out by stirring by dry type again using a solid particulate 21 , the above abrasives, or a grinding stone. 
[0045] The still more desirable polish approach is the approach of carrying out air-current stirring of inorganic 
and the organic composite particle according to a jet stream etc. This is the approach of making the particle 
itself collide mutually violently and grinding it in a gaseous phase, and is a desirable approach at the point that 
other abrasives are not needed but a classification may separate a particle [ finishing / polish ] easily. In the 
above-mentioned jet-stream stirring, although it is necessary to select polish conditions according to the 
quality of the material of the class of equipment used for it, agitating speed, and an inorganic and an organic 
composite particle etc., it is desirable to carry out 0.5min-15min extent jet-stream stirring by the agitating 
speed of 6000rpm generally. Moreover, carry out jet-stream stirring of the EAC particle under existence of 
the above-mentioned conductive EA inorganic substance 25, and an EAC particle and this inorganic 
substance are made to collide, on an EAC particle surface, the further EA inorganic substance 25 can be 
made to be able to fix, and the electric resistance value ;of a particle can also be adjusted. 
[0046] Next, an example of the manufacture approach of the connector 20 of said structure is explained. In 
order to manufacture said connector 20, first, it is a photo-setting resin, adhesion resin, thermosetting resin, 
etc., and the fluid which carried out specified quantity distribution of the solid particulate 21 of said structure 
is prepared for the electric insulation medium of the class which can be used as a dispersion medium before 
hardening. Although this fluid is shown in drawing 3 , this fluid 27 serves as the structure where homogeneity 
distribution of said solid particulate 21 was carried out into the electric insulation medium 28. 
[0047] Next, it contains in the flat container 30 with an electrode as shows this fluid 27 to drawin g 4 This 
container 30 comes to provide the top^face plate 31, the bottom face-plate 32, and a side plate 33, the 
electrode 34 of the shape of a comb blade as shown in drawing 5 is formed, and the electrode 35 of the shape 
of a comb blade as shown in the base side of the bottom face-plate 32 at drawing 5 is formed in the top-face 
side of the top-face plate 31. Next, as shown in said electrodes 34 and 35 at drawing 4 , a power source 37 is 
connected through a switch 36, a switch 36 is closed, and unlike-pole potential is impressed to electrodes 34 
and 35. Since electric field act between the comb blade-like electrode 34 and 35 by this actuation, as shown 
in drawing 6 , solid particulate 21 — between two electrodes is arranged among electrodes 34 and 35, and 
constitutes a concatemer 22. As electric field impressed to said fluid 27, it is desirable to carry out, for 
example in 0.1kV/mm or more, and it is more desirable to consider as the range which is 0.25kV/mm -f 
1.5kV/mm. 

[0048] The diameter of said solid particulate 21 can be easily adjusted among 0.1 micrometers - 500 
micrometers here, as mentioned above. Moreover, spacing between the part of the cutting edge of the comb 
blade of electrodes 34 and 35, and the part of a comb blade Since it can form easily in the pitch of about 1 
micrometer if the forming-membranes method and photolithography techniques, such as a spatter and; a 
vacuum deposition method, are applied and electrodes 34 and 35 are formed In the range of 0.1-500 
micrometers, spacing between concatemers 22 and 22 can be easily adjusted for the path of a concatemer 22 
to the die length of arbitration 1 micrometers or more again. 
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[0049] If will irradiate the electric insulation medium 18, and will make it harden light, such as ultraviolet rays, 
or will make it leave and harden over many hours, if a concatemer 22 is formed as shown in drawing 6 , or it is 
made to harden applying heat and a flozen layer 23 is obtained By removing the top-face plate 31, the bottom 
face-plate 32, and the side-face plate 33 from a flozen layer 23 with the means of exfoliating, the connector 
20 of the structure shown in drawing 1 can be obtained, 

[0050] If it is in the connector 20 manufactured by the above approach, since a large number formation of the 
current carrying part of structure which arranged the solid particulate 21 which has conductivity as a 
concatemer 22 is carried out along the thickness direction of a flozen layer 23, it can be used as a connector 
for electric conduction. Moreover, since the path of a concatemer 22 is made as for this connector 20 to the 
value of a request of the range of 0.1-500 micrometers, it is applicable in the conventional connector ;as an 
object for wiring with a pitch of 100 micrometers or less which was not able to respond. 

[0051] In addition, in case a solid particulate 21 arranges dielectric polarization with a lifting and electrostatic 
attraction by electric field, when each conductivity of a isolid particulate 21 is too high, the dielectric 
polarization condition of solid particulate 21 which contacted is negated, and there is a possibility of spoiling 
array nature. Therefore, what has the conductivity of the solid particulate 21 to be used high as much, as a 
metal has the desirable thing of 108 - 10-3 ohm-cm extent preferably at an electric resistance value. 
Furthermore, when using a conductive organic high molecular compound for an axis 24, or when raising 
conductivity further, when the electric insulation medium 28 hardens to some extent, pressurization molding 
of the hardening layer 23 of a semi-hardening condition can be carried out, and conductivity can also be 
raised by sticking solid particulate 21 of a concatemer 22 mutually. 

[0052] by the way, the EA inorganic substance 25 made to adhere to the external surface of an axis 24 is 
boiled further, and is not restricted. For example, as shown in drawin g 7 , two or more layer laminating: is 
carried out, and it does not interfere as solid particulate 21 ' which has surface 26 f of this laminated structure. 
Moreover, a solid particulate 21 is not restricted to the structure in the condition of having exposed the EA 
inorganic substance 25 on the front face of an axis 24 altogether. For example, you may be solid particulate 
21" of the structure which embedded the greater part of each EA inorganic substance 25 in the axis 24 as 
shown in drawing 8 . If the EA inorganic substance 25 is made to adhere at the same time it can realize it 
when the approach of adhering the EA inorganic substance 25 to an axis 24 is used at the same time such 
structure forms an axis 24, as explained previously, and it forms an axis 24 in this case If surface polish of the 
solid particulate in the condition that the high-moleculaircompound layer which constitutes an axis 24 may 
cover the perimeter of the EA inorganic substance 25, and the EA inorganic substance 25 was covered with 
the high molecular compound in this way is carried out Since the high-molecular-compound layer around the 
EA inorganic substance 25 is removed, solid particulate 21" of the structure shown in drawing 8 is obtained. 
[0053] moreover, although the phenomenon which a solid particulate 21 forms the concatemer of one train, 
and arranges in parallel by impression of electric field was explained, previous explanation is shown in drawin g 
9 , when the number of solid particulates 21 increases exceeding several % of the weight in the electric 
insulation medium 28 — as — the not the concatemer 22 but solid particulate 21 of one train — both two or 
more trains — joining ■ — electrode 34' and 35' — in between, column 22' is constituted and it comes to 
arrange. 

[0054] In this column 22\ every one solid particulate 21 on either side shifts, and adjoins alternately. About 
this, the solid particulate 21 which is carrying out dielectric polarization to a part for a part for + polar zone 
and - polar zone adjoined alternately, and this invention persons presume that it is because it is more stable 
in energy for the amount of [ a part for + polar zone and ] - polar zone to pay well and arrange, as shown in 
drawing 10 . Therefore, when there are many contents of a solid particulate 21, much column 22' will be 
formed between electrode 34' and 35'. Furthermore, configuration control of a solid particulate 21 may be 
performed using electrode 34' of the shape of a continuous field electrode, and 35' like this example. In; this 
case, between 22', adjoining column 22' and predetermined spacing get bored automatically, and column 22' 
and 22' are estranged mutually, and are arranged in parallel. Therefore, even if it does not use especially the 
comb blade-like electrodes 34 and 35 like the aforementioned example, this invention approach can be 
enforced. 

[0055] Drawing 1 1 shows the substrate 40 equipped with the connector 20 concerning this invention. A lead 
terminal 41 is formed in this substrate, and the connector 20 is attached in the substrate 40 in the condition 
of having joined to this lead terminal 41 —. If it is the substrate 40 of this configuration, electric junction of a 
substrate can be made to complete in a ** pitch conventionally only by sticking a connector 40 by pressure 
to the substrate which should join others. 

[0056] In order to manufacture the substrate 40 with the connector of the structure shown in drawing 1 1 , 
the connector 20 manufactured by the approach explained previously can be attached and formed with 
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electroconductive glue to a substrate 40. Moreover; it selects as other approaches instead of the electrode 
35 of the bottom face-plate 32 of the container 30 which explained the lead terminal 41 of a substrate 40 
previously. Contact a substrate 40 to the bottom face-plate 35 which has not formed the electrode 35, 
impress an electrical potential difference between the lead terminal 41 of a substrate 40, and the electrode 34 
of the top-face plate 31, and orientation control of the solid particulate 21 is carried out. What is necessary is 
to form a concatemer 22, to solidify the electric insulation medium 28 next, to form a flozen layer 23,; to 
remove the top-face plate 31, the bottom face-plate 32, and the side-face plate 33 from a flozen layer 23 
after that, and just to obtain the substrate 40 with connector 20. 

[0057] the conductor which can be made to arrange a concatemer 22 or column 22' in the form where lead 
terminal 41 — of a substrate 40 was met, and will become the upper chisel of the lead terminal 41 of a 
substrate 40 from a concatemer 22 or column 22' if such a manufacture approach is adopted — the isection 
can be formed and it can respond now to ** pitch-ization easily [ lead terminal 41 — ]. Moreover, even if lead 
terminal 41 — is a variant electrode, respectively, the connector which has a current carrying part according 
to the form can be formed. 
[0058] 

[Effect of the Invention] the conductor with which the solid particulate which has the electric-field array 
effectiveness and conductivity was made to constitute, and the connector of this invention arranged the 
concatemer for it in the flozen layer as explained above; — since it has the section, the electrical and electric 
equipment is not passed in the direction of a field of a flozen layer, but the property of passing a current is 
acquired in the thickness direction of a flozen layer, the path of the solid particulate used for this connector - 
- several micrometers - a number — since it can adjust to 10 micrometers easily — the conductor of the 
pitch of this particle size — the connector which has the section is obtained easily and the connector of the 
** pitch which could not be realized is obtained in the conventional connector. Therefore, the connector of 
this invention is effective as [ the object for substrate connection of the liquid crystal driving gear of the 
liquid crystal television with which ** pitch-ization is desired, or a notebook computer, or the object for the 
visual equipment-related substrate connection expected improvement-ization of packaging density ] 
especially. Moreover, room-temperature-setting nature resin, thermoplastics, a photo-setting resin, electron 
ray hardenability resin, thermosetting resin, polymerization hardenability resin, reaction hardenability resin, or 
two sorts or more can be used as an electric insulation medium to be used. 

[0059] said connector — a conductor — inorganic and the organic composite particle formed as a solid 
particulate used as the section of the axis which consists of an organic high molecular compound, and the 
surface containing the conductive inorganic substance which has the electric-field array effectiveness are 
desirable, and the connector which excelled [ use / this inorganic and organic composite particle ] in the ** 
pitch is obtained certainly. Furthermore, if it is in the substrate equipped with the connector of such 
structure, when connecting with other substrates, junction of the circuits of a substrate can be made to 
complete only by the actuation which joins the part of a connector to the lead terminal of other substrates, 
and the terminals of a substrate can be conventionally joined easily in a ** pitch. 

[0060] Next, in order to manufacture the connector of such structure, in the condition that electric field are 
not impressed, the solid particulate is distributing in an electric insulation medium, but if electric field are 
impressed, a solid particulate will carry out coordination connection, will form a concatemer in the shape of a 
chain, and will use the fluid with which this concatemer has the property arranged in parallel with the direction 
of electric field, the conductor which consists of a concatemer while a concatemer is fixable in a flozen layer 
with an array condition by solidifying an electric insulation medium with this array condition, and making it a 
flozen layer, since this concatemer will hold an array condition, if electric field are impressed as mentioned 
above — the connector equipped with the section is obtained. 

[0061] next, the path of the solid particulate used for this manufacture approach — several micrometers - a 
number — since it can adjust to 10 micrometers easily — the conductor of the pitch of this particle size — 
the connector which has the section is obtained easily and the connector of the ** pitch which could not be 
realized is obtained in the conventional connector, moreover — since a concatemer can become either 1 
train array structure or two or more trains array structure according to the content of the solid particulate 
contained in an electric insulation medium — the width of face of a concatemer, i.e., a conductor, — the 
width of face of the section can be adjusted. 

[0062] Next, it is desirable that they are inorganic and the organic composite particle formed as a solid 
particulate to be used of the axis which consists of an organic high molecular compound, and the surface 
containing the conductive inorganic substance which has the electric-field array effectiveness. Since this 
inorganic and organic composite particle can adjust that whole specific gravity by adjustment of the specific 
gravity of an organic high molecular compound, and the specific gravity of a conductive inorganic substance 
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used as an axis, it can carry out homogeneity distribution into various electric insulation media, and is 
* excellent in abolishing a specific gravity difference with the electric insulation medium which has various 
specific gravity and which can be solidified also at the storage stability as a fluid. 

[0063] Opposite arrangement of the substrate and electrode layer which have a lead terminal is carried out. 
Next, among these It is filled up with the fluid which makes it come to distribute the solid particulate which 
has the electric-field array effectiveness in an electric insulation medium. Subsequently, while forming the 
concatemer which impresses a unlike-pole electrical potential difference between the lead terminal of a 
substrate, and an electrode layer, impresses electric field to said fluid, is made to arrange said solid 
particulate in accordance with electric field, and connects the lead terminal and electrode layer of a substrate 
A substrate with a connector can be manufactured by forming the flozen layer of structure which laid 
underground the concatemer which was made to solidify said electric insulation medium after formation of a 
concatemer, and was connected to said lead terminal, and the conductor of a configuration set by various 
configurations or the lead terminal of a pitch since the doncatemer was arranged in the form where tfie part 
of the lead terminal of a substrate was made to agree according to this approach — the substrate equipped 
with the connector which has the section can be offered. 



[Translation done.] 
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* NOTICES * 

■ ■ ■ . ■: 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cross-section structure of the example of 1 gestalt of the connector of 
this invention. 

[Drawing 2] It is drawing showing an example of the solid particulate used for said connector. 
[Drawing 3] It is drawing showing an example of the fluid used for manufacture of said connector. 
[Drawing 4] It is drawing showing the condition of having contained said fluid in the container with an ": 
electrode. 

[Drawing 5] It is drawing showing the top-face plate and bottom face-plate of said container. 

[Drawing 6] It is drawing showing the condition of having energized to the electrode of said container, having 

impressed electric field to the fluid, and having made the solid particulate arranging. 

[Drawing 7] It is the sectional view showing the 2nd example of structure of the solid particulate used for this 
invention. 

[Drawing 8] It is the sectional view showing the 3rd example of structure of the solid particulate used for this 
invention. 

[Drawing 9] Drawing 9 is drawing showing the condition that the solid particulate used for this invention 
constituted and arranged the column. 

[Drawing 10] It is drawing showing the electric charge condition of the solid particulate which constitutes said 
column. 

[Drawing 1 1] It is drawing showing the substrate equipped with the connector concerning this invention. 
[Drawing 12] It is drawing showing an example of the conventional rubber connector. 

[Drawing 13] It is drawing showing an example of the busy condition of the conventional anisotropy electric 
conduction film. 

[Drawing 14] It is drawing showing an example of the manufacture approach of the conventional anisotropy 
electric conduction film. 
[Description of Notations] 

20 — connector, 21, 21 \ and 21" — solid particulate (EAC particle), 22 — concatemer, and 22' — a column, 
23 — flozen layer, 24 — axis, and 25 — an electric-field array nature inorganic substance (EA inorganic 
substance), 26 — surface, and 27 — electric insulation medium 31 — a top-face plate, 32 — bottom face- 
plate, 34, 34', 35, and 35' ... an electrode, 36 — switch, and 37 — power sources. 



[Translation done.] 
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[*S3F5»#©ffiffl] 

PMC®® 2 tiX ft % c £ 49$® 1 1 s a * * * . 
wci gftft £ -r ^it*^ i ibis© a * * 

-ttl£©P«fl (CNR* * tftKW 3 nt & C £ 4#g![ £ 

1 * fctt 2 IBIS© a * ^ * . 10 

Ci^ai-r^ffll. 2$fctt3fB|£©a*;> 

l«t*{*4 & a * i> # £ * jyt o r ma 3 n-c & s c 
[f»*S6] mnmmnmzm-rzm&tiLTzmmm 20 

tab, «»«c»or«rgBH«att^-4EWS-tt'CMlttflc4 

#4 ais 0 fcmmomi tm zmm? sci^Mit* 

a**£©SS5§;fri£„ 

* c £ 4#® t * zmtm 6 te«g©a * >? % <jm& 

30 

tttti. &^tt«J!§. 3ftMbttttM8. *y*8Mfcttttf 

ni> tmimmm. m&mmmm* mtmimmmo 

l< »T ft#> * fctt 2 «tLL4ffl<, > S c £ 49$® £ -r -5,19* 
36$ fctt 7 fBtS© a * ? *©|Ji&;fi1£. 
[ If mm 9 ] «5iB«Miffi^tt«f*fp©@»«t^«csw 

CL^mmtt^n^mQ. 7£fckt8IBiS©a*>7* 40 
©SSf£:fr&. 

[§#*^ 10] v- *mTz>WGLtmmt*i$ 

l/-r8«E»#«:«|Si4E|Wioi/. «WWc»or«rBH{H& 
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«*»(BH- * C £ 493® £ T -5 a * * *ttS&©£&S;£ 

eta ^11 1] mriBSft^iL-c, mmtsfHHte 

4m>£t£49#®£T£fi3}«il 0IBtt©=i*f 

mass, immmisi. ftm<mm%, mmmmm. 
m^mmmmm, msmmmm. mzmmmmv 
t>rha»* *« 2 ««±*fflt» c £ 4#® £-r zm* 

[f|BJ©^lfflJ5:|ftW] 
[000 1 3 

£ (c J: 0 mm*6iflH4^»f ne*J-r SHfHft^ftfiMfcffl 
^£ ltffl(,>fca * f ^ £ a * f Of* ti 

[0002] 

[ae*©s«] se**>6. niss8«©^^fflgi5«£ 

Ur. =fAa^i7$£^$n^a*i'f *^6nr^ 
•5, coiA3*^tt, 01 2K:7n-r<fc5tc > 
©»^ 1 Ort»CC0fffilBIR**WT^««©3(«tt*'6 

t>S„ COa-Aa^^^^S^-r^tCtt. a"A^> 

c©sH»4j?3*r^ (aji^isi) (c^p^Picr£{c^ 

fcm&.LX^-tc. -eU-C. C©S©a"Aa^ 
i'fti. 0SSS«©«T-£' i 5O4^-rsaW^£'^ffi 

[000 3] 

[^*J^L/<fc i >£-r€.^gi] iCW, ifi^. t>=7 

a>. ^:M^t*5jie*^nrt^?K^f-u^©^m$? 

ISt«:fct»"C«. @S8S*£'5G4gM&-r£a*£'*£L 
-C, figttbT y ^PaPi3!>s#K:^3^t»©^S*3n^ «fc -5 

4SdL-caA3^^^4is{^-r^ffi-e«. anfs 

h©il34-C#SRg0jl<^-rSC£-C. ^»ra 
CC % o r C >S *s . b5 IB ^ A a * ^ ^ ©ifjg £ gut B©» it 

-f juAicx^ >j->Bmmm^m 
ffl-ftsnri^sas, c©a^^^{cL/-r&2 0 o~2 5 

0 u m<D^m f ^as|5g|?-c* /c. 
[0 004] £ C 5-C, SSttill (Anisotro 

pic Conductive Film: BSLTACF) £f^$n-5^* 
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0KStS&£yB&tffll,>6ft-tV& o 013&CC©il©M 

mmmwmz titcm^mm. 5 ««tg4 ±.ic&i&$ n 
- fehf-. 6 tt»*tt**7 ;ua£tku h«is 'J 

- F*H?-5 assort***? -r ;UA 6 £/fL-C# 'J -f 5 h' 
I 9*^-JUK1§}fli3^cfcf)@S3n. LS I 9«^*> 

1 o zftLxmnz^s icmmzti. wm? 4 ^a 7 10 
©ffeffli)«*Ba 1 1 *fti>xwom&. 1 2©nnt&ii j Bc« 
mztix\,*z>* c<om<Dmmy -< )i>i*7<dzu< l 

S I 9 £JS«BLfc — *&ff>CC«TCP (Tape Car 
rier Package) tffc$tlX^Z>„ 

[0 00 5] miEmyj^Mmy 4 jua 6«, y 4 ;bA© 

5 m mSS©^^©^*^ 1 4£i^-#ffc3tbt«i 

H 5 £ 'J - FifST- 1 6 &7 ^A 1 7 . 20 

ffc3tffc£)SiftT-l 4*5, mmi--b 1 5©J*S*|6rC 
£>£fIKo&#fK mmis-h 1 5©S*foJtC(i»if3 

ftrwftW-Moitsstett*. ££orc©^i4^S7 4 
;UA6«, IMBS"- F 1 5©M^iajic«s^^3-r. 
#UJ|->- r 1 5©P375r^lK«^a*^-rttW?:^ 

s. ic5*5, «riai»jt©^tt^m-7^;uA6tc*o 

A^rs^gu^^jSf zmmtK y 4)\>2*<D±mct£% 30 
*>w-c«^<, *s^©MJi!(«tc^??^t-rsflij*-c 
*o. ^jse^ 1 4*^ckj—5>I5!3 nr^r, ireft 
k^h&t- 1 4---w^tjii)i*)w,^mcfa^xmn!&w 
tt5-Ztiz>wm.x8>z><DX. comrtjteM'm.y 4 ;uak: 

C0006] ic?>-r^Hj*e«» t^^ftj^nt: 

@k s-? < w «c j: -> x m ^cnmnfa tcm&mm 
otefjo. mmmmzw-r&m*mix\<>z>. * 
m^Tic^-oxictmmMWjmim-r^cticj: 
0 . mmmmicmm^ic^m.nm ux mvmfa v . 

[0007] c©ct 5 tc, ssTtcfcwse^ ©ie?iJiB 

|Sj£;£#fcBJ^6«. ^l?12?U$l^ (Electro Alignment 

Effect= E AjfrHI) bWf» ^©^scEes^-tsh 

ft&^zgSteSWBe^M-? (Electro Alignment Cond 50 
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uctive Parti cle= EACSf) iBf^bri,^. -€-0 

r^ag#e»«> mmcowt-vriwrnrnztix^z^ 
[0008] BJfe*«(cis^r^$nfc4>© 

•C. 1 0 0 At mfeTF©!fc f ? ^-fttc fc^tcMfD-T £ C 

•en 6©Ki»^©^«?: @I*J t TT-S . 
[0 00 9] 

K»jR*lfBtt©WP!ra. «»B3J>15»***"i-*iM*t4 
Hfttt^-T «RR 3 n £ ffitttfcP . H{*St^© 1 ?"JBe?>J« 

«wa«i«#**. Hfb»©«ts*iaiKi3it>rffi2©nBKiai 

[ooio] n^5Mzi&<D¥kwi3fflsdmm*Mik-rz 

«»W(c««fcs n/c^©ttjS©^-rn*Hciats©i«tt{* 
* wr -s ^ * d» ^ <t * Mm l x tUfijcs nr & 
[ooi i ] ;xtc M;j8B6iatto&jB». m^ia^J^i 

©mm*e^tt^tcmw?rEnj]nL. n&icfeixmsm 
m&irz&ffl2-exmvii*zBf&L. xtcm%mfm& 
vtmrnzmitz nxmsssmm^mt u tcmm<owntm 
*Bi&-r2>i><Dx$>*>. mim&%L*tLx. 

(ommm^tsmm t^^-oxB^ntcEAcni-^ 

x, numimmn'i. fmmmm. %m<mmm> m 
mitmum, m^mimmm. m^mimmss. sis 

x*Z>. jg«c. BuSm5Ufei»ttJSf**©HftiKt^«cs|? 
*Entt]-r z^mt lx . ^m^^ii^/cSii^fcsM 

i*>«:, S^teiSt14JK»©@{b^cc^ifi)Sg=&|^*t€. 

[0012] ;xcc. it*3i i ote«8©^w», u - f« 

fin u . mw(c?& -oxwEmtm-T-ism 3 * r»«© y 

tc. Httt»©^^{cfrtHS««SiM^«5»*H<b3-Sr 



(4) 
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turn v - h*48?-tc«tt Lfcffitttt«&R l fcm&vmt 

m i tC «fc ~> "CJf^S tltc E A C li^ffll > & C <h *i-C# 

Hi. IRnTStttttffi. *Wfbffi«|g. iMMbttttfflS. HT- 

tifrzm^z c i#s-cs s. 

[0013] 10 

tt^-jWRtRWSHteS 0 riajij l> tcm»i®*m-? s ©r , 

Bfb)l©®;£|SHCttS§i,£?j£3-r. BttJlOJl^frfC 

{im&t^&ic-r 3 ?,n*„ c<D=>*99t,cm^ 

£©r, C©&S©t* ^©^{£^£WT&3*^£# 

^mvinhn. wt<D=i*9 9X'izmmLnfj:fr-?tcm 

t y ^© =3 * * * e. ft -5 ,, 

[0 0 l 4] c©J:5tt«Jfi©3 -5JC 20 
fct. mi!i*iEi«niStvJS:i,>«ssr«ms^ttt^*r@ 

*©r . c ©£?jt&s<D£ * -cmnmmte.m&zm 

fb3t»rB{tJlK:T&c£r. IItW£K?iJ1#S©£ s 
H<bJirt«:HS-r-s c <b*iri* &iitw**>6ft-2>2it£g|j 

£[ix.)'i:3***#f#e>ftS. S/c. Mfttttt. n»*s 

IH?'Jfl|j£& S I > »$&3WJ« i»©C » Tft ic & a 9 f# * 
©r. gftfttCDfi. HP5*fra©«*iraETSC&a»r 

[0015] ^(c. m^zmwtk^f-t urii. w«it;# 

<Msmi*tSts9M t ic J; ,tM3 ftfc E A C&^-r 

£ ft S WtSi*^^b^©tbffi £ gSte&tK!t!j©Jtfi© 
lBiiKJ:0*©:£^m£lS!Src&£©r. «^©tbfi 

win. Mras&ttMi. *sMbtt»fig. ttUHbttwit. m 

^SWtttUtll. fi£Kfbi&ftfJRL S^fbttttJIIWH* 
fft*. S/tK2@Ji(±>&fflt^Cir. *ftftiKH£ 

©J:Mcf#6ftft:3**#M:. S«KS£tf Uteris. $ 
[0016]**:. iTfetiJ£©3 * ^ *£^#>M£(CIR 50 
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js-^cc. 3 * ^ ^©g)5^?:fft©sfficcsi^-r v<om 
it-cmfcmm&5ZT?z. c ©HiKiiiriBa * 9 2 use* 

£5 L/©3*f-^ ^,m*^^Cft^ 0 
[0017] «T. #WJ8**fl^KJ:-»Tttl/<ttllI 

■rs. 0 1 tt$iH9icK3^i' *©?& 1 mmmzm? 

4>©r. C©#J©3*d7£2 0«. ^J?l2?U$)*<i29m 

22*5. nsmim<mitm2 3fttcmtstix 
tftssnrns. freffifttt2 2K. cowrttiJUE 
jumat s nr c»r . «&©iatKf* 2 2 kotowcc^? 

je©HW**WTlHfcJB2 3o»35Enauc»ors5!l3 
tirt»4. *fc. ^I««(*2 2©S3*(6)MffigP«. B 

fb)i2 3©«Kaic*n^tvsai3nri>r, i««(*2 

2*Uo©^<*Sl5 ; &«lfi5c-rSo fi£o-CC©t?!)©3^i'5' 

2 0 {c*jt^r«. «t^#2 2*i«(iS-rs*iSftaj*iB<ba 
2 3 «(ca»»ja63tifc*jfir* 0 . commie 

«. H{bB2 3©»3*iai{c«i(E*atO. B{b@2 3© 
®#|6]{Ct*IIij£&ijfc3 ftt»«a©3* ^ if 2 0 #Mi)j£3 

[00 18]H2tc. *J^MSWrflHr>6nrt>4Hf*tt 
^2 1 ©ffi^tgii5r^-r„ C©FU©B*teT- (EACS 
■?■) 2 1B. ftmmftfHt&tofr 6 ft -S,1>» 2 4 i , fft 
&^ttr * 0 *m<D«&^Jttftgtttt ( E AM««J ) 
2 5*>6ftS^@2 6 i{C«fcr>r»fiS3tifc*M« • W« 

iMfisnn^. 1 -ooM&micto^x. mi*m 
1- 2 1 oftft 2 4 * »jiw zmm&vmmmttit&vi 
tt. #vt 9 v)i>mxx?- mm2 6&Bi$.? 
zmm&(DEAmm®2 5tt. r>**>*K-^ufc 
K<blgr*s. 

[0019] C©{?d©=J^^f 2 0CCfflt>£tt*Ufitt1£ 
©B^b)l2 3iur«. ^a@Sfb14W)Jg. l^al^ttW 
Bl. 3HR^ttt«fIB. INflEftttllffll. m^ilfbttWfli. 

*^wfktt«m. gj**fttt«mft£4 Lr*Di&*isf» 
whs. fya^iii. yxs-Jimm* mmmm, -rv 

i^T^- h^b^-r^©^©) . 7i" J ;i/^#j)ji3££*<J 
Bi. tr^;uy^jUx-7-;UWB§. ^u$>«BI. ^tt^ 

[0020] 5fe®!{btt«iflg©^etjft4>©i or. 

ASM i #fei§£*4 i 3t«^ *iB^ 0 it h © ft i' 4 /Bt, >S 
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v— , ^ 3? 'JJHixfJUt^v-, x-r;L-r ^ 

[0021] *£®fb1£8}fli£ ittt, m^-M^^fi^ 
K^jo^fflccdro^ fi^JSSfcMteU ijWbf&ffifli* 10 

2«tLL©g«^>-7--#>eft£ (j<:$0 7?'JJHI 

^u^yv-^i. JTO£{btt$J!§£U-ctt t n&m. 

•/u^yv-ivxjs n/cr 5 Wb^B? £ ©£tt^5? 
ctte>*>6ft£@{bJf 2 3ii. SfbfgfcisuT 

3tc«. c: cDf&tc^tstspj. w®*£i*yfij. ttftiraen. it 

[0 02 2] C©@fb®2 3Zffil&tZ®m<DmtM<D 30 
ttttSti. lcSt-3000 cSt©fBlrtt$>5C 
±j&s»*tA». Mttffitfl cStJ:D/|^l,>i, B?jg?c 
^tt©ffi-C^S*^t;. tt)ttS*S3 OOOcStiW 

< ft s £ a&ftH 1 2 i ©jssias^F{c»?a4^#jitr 
fbmf©«»i§K:a?a^^S3-a-s<!:. i&ifrfasitB&csa 
u *&f*s&fb-r-s*s*n#&£. c s{b@ 

2 3 «r^fiS-rsmfli©efbwi©S!)feS«5 c S t <ct»L. 
1 0 0 0 c S tOffifflFWJ:?)*?*^. «f«C 1 0 c S 40 
tfcl»05 0 0 c S t©ffiHrtT*5C<b*JJ:0W* u 

[0023] *mn<,cm^h*iz>mmti-2 1 nw 

^7?>f «mi£*tt5--r.saa 5 rcK'fb^*>© 
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£gua£ orw-r **{«.• WMK6ffr?-e¥»f s c £# 

[0 0 2 4] L/^L. COiM^2 1«, ±§a©Wc 

^o/cj: 5 cc. mffimfrt-i t^m* h ft 2 4 £ e 

©■C*SC£*5«F{c5?iUl-^ C©H(*& J F-2 Hi. ib 
t&fatbiS^itU E AMWfih 2 7 ©gUl 2 6 J&TOttJtffi 

©«<r»«***H4te#KaB#2 4{cffl^$n-c^r > 
^iciSiS-c^.s., t*orcn*@fbB9©««<*(c^^!i,T 

[0 02 5] C©^©@(*fii^-2 l©;Sf£2 4£0T& 

/BU#&W^it^^<b^©#!l£0-t:tt. <^£) 
*-u>ft*^. #yx?-u>> 40;^ 

h *«§%£•© 1 a*fcte2ffiJi(±©i!^$/ttt* 

[0026] cne»©w«^T-fb^©fte(c. 
>, #';ta-;k jjo;?^-7x>. jj<';t-»;>. # 

[0 027 ] SJS2 6%mf&r 5EAM5«52 5<«:l/T 
«. i^©t©^ffil>I.Ci«#W W*UC^£ 
Ottt, M*S^^>3?»f*<!:mm*zS<*ttM«^©^-C 

^I4*wr^»^©=&^fsc£*ir*€»„ cnecE 

4©±iC«J12 ff64T.fcS»&^2 

**ttW«Mt^tt£ E A^«^ 2 5 (Dmm&Zrj: ^ < 
iSl>«,©K-r5Ci-C, Mtt(*2 l£Or©^«*%JS 

mffiiit^ti. 10'-10- 3 Q- cm*ljffj:t/l>. «A 
. 10'J:W?*Si ^@P a l©S«Jginfil3!)i 
^i«cD3*J'*iU^a«T*5. */c. lO-'Q 
• c mi 0 4>/Jn£ l> £ . mWie?'J^*^3 < ft 0 . ^ 

0 S ~ 1 0 _1 Q • cm©«5HT*S„ 
[0 02 8] «R«^*>Sa)M*0«£L-CB ( 1 ) ^ffl 
A«©*M{fc». <2> >W KnjuHf-f HI, (3) 
^ffi#H©^14ig. (4) t KB+J/r^Jr-f h . 
(5) i-is^SUtS®. (.6) T-Z^WWVVAM, 
(7) ^^a^'J^m. *sJ:J>' (8) ^gtt7*D->T 



9 

>fb»**tf & c t z> 0 

[0 0 2 9] JHTK, *ti?tl<Df$MJ * o 

( l ) £ffi£H0*BMbW. 

cn6©{fc^Bj«, -MMO x (OH), (Mtt£Mffi£ 

*HMbtr*^x, *«Mb»* *IMbtt. *!MfcT>b5^ 

-?a, *«Mb*>*->w xmi-*?* *wt*»j^f 

O (OH) ,) *jJ:CK*«^^> (8!«*^V*#> 
tt*ft:M:a**>BL Ti (OH) J ©S***tf*> 

[0 0 3 0 ] (2) >W Fa*;^^f hffi. 
C*lC>©^t^BJtt, -MM 13 A1 6 (OH) 43 (C 

o) 3 • i 2H 2 o (M«r.*(D:£jsr&&) ra$n, 

So 

( 3 ) &m&momw&* 

cft6«W2.«y>»*-*>, 'j>»^3^->a, y 

>®|g, y>K-fey>}A, 'J>^i3^ bfi^;l/3^ 

£A, till, b&Hzy^A, T>**:> 

y ^ >B«ft ft*4. 
[0 03 1 ] (4) fc Fa+i/7^*-f ho 

(5) ^^n>a<fc^». 

C*i6KI«0!l*.« (HjO) Z r , (P0 4 ) a <Z><fc9tt6 

u /c * > n >mit^m i> ^fflr * o 
[0 0 3 2] (6) ^^>i^y^Ai fl 
Ch6ttHRSCaK a O • bT i 0 2 • nH 2 0 (a«0 
<a ^ 1 ^ffi/cTiEm-C^^, btel ^b ^ e^jffi/ct 1 
IE»T*D, nttiEftraS) r*sn, W*.«K, • 
TiO, • 2H 2 0, K 2 0 • 2T i 0 2 • 2H 2 0, 0.5 
K 2 0 • T i 0 2 • 2H 2 0, RtfK 2 0 • 2 .5T i 0 2 • 
2H a Ott<5fr*4. ft*5, ±Kfb^«l<D5^ a*fc. 
tt b 3«»rtt Wb^fttt a s yt» b #asa»»rr* 
&fb«4fc*lfteBU K£H<t£g&-r£c<ttc<j:oT 

[0 03 3 ] (7) "vy-n^yntt. 

cn^-MH 3 AE 12 0 49 • nHjO (Ali»j>, t 
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t*&£) r-a^n, m«*y^Fy>Kr>*^^ 
a, teJ:o^>^ h 'J>K7>^ , 5Ar*4. 

(8) ^»tt7*nj/r>m 
cn&tt^<z>-*8SSr«shs<b^«'e*s. M b _ DXB 

A [ E (C N) 6 ] (M«T^#y£JS*fc«**>(* 

AttffiiS, 10, a^i/F, # 

ft ( I I I ) *fctt* 
Eteft ( I I K ft ( I I I K ifclla^F 
(II) tt£T?*0. btt4*fctt3r**K a &£A<D 
10 p»0^b/a©jE»r*£. ) 

Ctl 6 Cs 2 Zn [Fe (CN),] toii? 
K 2 Co [Fe (CN) J ttdfO^Stt^ * a*>T>fb 

[ 0 0 3 4 ] ±E ( 1 ) - (5 ) 

20 ^r-m 1 (mm*, ^*>se*im b<o>t*>m&m 

**W(c *» » 5 Mil ^ * >£tw*r* 6 . 

xR-MHyM^Rx- (M 2 ) y + xM 1 

T) . M 1 BOH»?:W-rS*tSH r ^>^ftOa«CC 

30 r^*y*«, r^*y±ww, ^ffi^M^n, m& 
iwi»-f*>aaBitt*iRrfe©'rB, m i «h«ccoh- 

-C-OW&MMiWiLtf K CI, SCN, N 
0 2 , Br, F. CH 3 COO, S0 4 *fcttCr0 4 ft£ 

[0 03 5] Sft:, WSJP^ffitCJ: 0 O HM-I* 
40 OHS^WT^J:^ tetc*fcaa-f *>S£8Si*&coc^r 

(*«4Lrtt^t/3>aKfc^». «*«(H,0) Zr 2 
(PO.) J ©Jrtlfc«:«t0»6n*HZ r, (P0 4 > 
Fd^Jl/1f>r hCD^M fin*ft«ffll«B5 (5 0 0-7 0 0t 

tit, ?MIO*Wtf, a»*fl^)KO«tt«[* 
50 Mi^ci»i^L^ e 
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[0036] m^mmtL : f-2 1 ©sui2 e t cxmrno 
m2>±mm&<DMt or. m®& (ucp-050. & 
tc^mttmm) . -?trjv&# (n jiitta&it 
tt»> . mm& (MMBttfr?-. B3r«»tt«) 

i>. Mimtm : ¥-2 1 ©$J|2 6 t UTfiWL^Sia 

io 5 ~io- 3 q- 

[00371 0$ tA>W»^tttelfc*»©W*«T«: 
inf. 

(A) &HRft:«|: m«SnO, . 7*^7r^S- 

m^mtmm) . ito (mdiumTin 

Oxide tP¥f*3ft-t(,»& I n, 0 3 1 S n O z ©ig^3. 

(B) &M*SM&B9 : m«*BMb**>. *BKfc-:* 
Attire**. cc-c*BM:**>£tt. 

> (HSffitaiJ) . ^f^^i <*l«/3 

T i O (OH) , ) jfo«fcC«\>UV**>ftl (SiJ^ct? 1 * 

>», T i (OH) , ) £^tffc©-C*£„ 

(C ) &MKfb*lMI:« : C<Dfflt OTttWABF e O 
(OH) (V— !M h) 

(D) ^ffifc&JS©*^^ : *B*-f*>3«M* (1)4 

(e) t\j vxwwj hm:nm^*>am» (2) 

iWi 

(F) gMi£IK©K14fc:fta8U*>3£&f* (3) ilsj 
«. 

(G) tFa+->7A^^h:»^>^(4) 

(H) ti/3>S<t^l:ia-f*>3mft (5) ilSJ 
( I ) (6) t 

(j ) ^n#yM* : mmj*>im& m ±m 

(K) Wlt5*B!/T^I« : «g-f:*>53£f* 
(8) 

(L) F-fy^EAMSift : C ft«_hgB©fim¥ 
*Sf*ffifcfS^ (A) ~ (K) ©SMe«a*±lfSfcJ6 
(C. T>=>^> (Sb) «£<D^i«EAIMm(cK- 
f>yi/cfe©-c*-5t, PO<tL/-CWT>? ; &> (S 
b) F-t>^t»(SnO, ) nzzm-r&ctifi 

(m) m<D^ft±teigi^mg&mtLxmm&<DmR 

8H\ S/c«!i<'Jx^U>. ^';^nh-U>fet'©Wt® 
(,\ Cfttcmfv£ig<*Ji<!:L.TT>** 
>(Sb) Y~\Zls>mXm (SnO, ) SrSSUfcfc© 
f.ti'WiCiAi'CJi. C©£5fcf&©S3#flLh«: 



(7) ^H^F8-3 1 5 88 3 
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[0038] mtm* mm ■ mmsteVL*) 2 1 «. 

«Tta»9!"rS«* (DJj&ICJ: oTiS{3ST2> C 4#fi* 
4 £e&f*mK© e A.mmn 2 5i5yx!-h asEJcj: 

tfrF4*©;Kf*2 4 ©Slffifc: EAMMj 2 5 ©i»ti^#i& 

10 iigrwisu @#urg@2 6 4Mt4, *fcJW© 

■li-, EAtt»»2 5©^%»tt«Ct,T*©»ffiK:«tiB 

-rs^ffi*5*s„ c©j#^«-e-©^*iS<*2 4©^iB 

fCtt#U^T&C<!:K:. = fcoTg|Jt2 6*50fiSSn^„ 
[ 0 0 3 9 ] @#fi^2 1 *SSi®-r-5ffe©»3E 0 

2 4 <t lUSHcSt® 2 6 *MSir*l3WK 
C©*ffiB. &<*2 4£^fiEir£:j?«&ig 

^^^©^e^v-^a^^ctJ-c^tfi^ «n 

^Sfctt^tfcffi^TiKISOT. UcE A & 

20 ^2 5*±fB-t-/v-dJ > S/c«. fi£8H*tpK:*?£ 
3-tf£4t^fc©-C*&„ «***#* 0 

l>*J. *i*«rttW«Mi5Mti©S^«l*ttffl'r*Cifc 

©#ffi(cJ:ft«\ S^«g(*©d3r*^v-*s«^L/T,t; 
»2 4*0BR-r-SiI^B#CC. aS^OEAiSSf2 5 
#;Sf*2 4©*®4CJlt«CgHftl,TCft£^&U ft® 

2 6 zftmrz. 

[0040] afa^j/tmsMKiotiMf 

2 1 *KiS-r-5^{c«. ^v-©gfcfc1£©t£ft<LS 
30 WE^*S»»©a*tt©ttflt*ll*^t>li * C i(cj: 

M#3-&-5.CiAi-C*-5 0 C©S($2 4t*I2 6t© 

2 4 ommic e A^ta%i&^2 5 «m«>o%B(c«* 
[0041] ^^ccffiffl-r-s@»8iT-2 1 <DBms&- 

^tt. ©6.n4H»S^2 l©«tt«tSlia»40:*. 

40 H«2tt*2 i©tts«. «f<ciR3esn*fc©r«ac> 

0 . 1 ym~5 0 Mm. #K 1 wm~2 5 Mm©® 
I«iT8Ci#lff*U>. C©BW?aMaT-tt©EA«S 
<W»2 5©ttS»Wtc|Ke3tiife©r«ttl>36$, »* 
L<IJ0.005/im~100«m, 3 6(CffSb<B 
0 .0 1 wm~l /imOlSirtitiCi^JfSl/^. 
[0 04 2] EWf2 1 {C*H,»r. »2 6tiNKr 

4ea»2 5 is»2 4=k&m-rzmi&iitfmt4i 

«©SUUtt*4*«:|R5e3tiS«>©-CBttt>3W. 
tO^^OSflSfcftlcB. EASS«^)2 5iW^Hi 
so k«4M©#im(c» or e a^^ 2 5 *i 1 ®fi 
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L 6 OM%©fEHF*J. #(C. 4SS%&l,>L3 
Om«%©®HP'9i-r-5»Ci*5*f*L^ <> C©EAfclti£ 

^32 5©gg^#nss%*«-ett. f#e>n/c@mi^-2 
i (Dmn&yMmsLWttftt ft *) . 6 0 sfi% 

[0 043] ±IB©&ii2fi£. #«C^<*2 4 iSIJl 2 6 

i «, *©^i 2 6 (D^&tciz-ftift&mmmfrf-W) 
m^$mx.mvmi2fttcftmL mmtmmmm io 

§J^CBfc*-r£Ci#ST#£„ Seo-C^2 4i»12 

[0044] c©^^ffi©w^«. a* teJ?&xtf5 
ctwzz. mz. i*. mmi^f 2 1 zvftum 

<t#-Cs*S 0 C©E§I, #ifc$#*{c^a^#-;U&<»r© 20 

[0045] a hiot?£ b^mmyrmit, mm • mmm 

C.ft\zmmx®.*n&*ftmt®.L<m3k2^ 

n(cfflc^n^,«g©«®. mwm&. mm-^mm^ 

0 0 0 r pm©»fiijlJR-C0 .5m i 
n~l 5 mi niSy s ? h^tiZmWTZ C iaWf* L, 
t>. S/c. ±E»«ttOEAj|ft«!»2 5©lfaET'rEA 

EACtt^»±tCMtt4EA*i»ft2 5* 

^©m^tgeifii^si^-r^cife-c*^.. 

[0 046] ;&(c. mim&ox * ©*fjS#&; 40 
©— wc-oivritt?B-r-5. fifB3^i'^2 o^@-r^> 
ceo:. s-r. *«fbtt«igv «AHfcttwn« 

ntctimzmM-rz. c©ss»4H3(c^-r*j. c©os 

#2 7 8. 1IM^1£^{*2 8 4HcMfB@ft&^2 1 * 

[0 04 7] ;XiCC<Dm#.2 7*04(C^f i^itcSffi 
W©flB¥©?5B3 0{ciR|fi-J-*. C©SS3 0tt, ±ffi 
«3 1 tJSEK32iflB«33i**llOT«cO, ±® so 



- 3 1 5 8 8 3 
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S3 1 (DAMimcitMZ-im 5 (c^-T <fc -5 fcWEJWD* 
©3 4*i^RS5n. ]gffitg3 2 ©lgBffiiJ(C«05 {Ct^-T 

B«lBm@3 4 > 3 5fC. 04&C^TJ:5fc;W » ^3 6 
%rt-LT**3 7*8M*U ^-/»?3 6*B!i;r*S 
3 4. 3 5CcfHi«fl[?&EIWlir&. C©»f¥«:j:»>«OT 

tt©ii3 4. 3 5 fflfctt*s?w#B-ra<D^ w^s 

ra©@#t4^2 1 -«06{C^-r«j:5{cSfii3 4. 35 
©IHfcffi^LTttttt*2 2 £8tj£-«rS. buIBSK^ 2 7 (C 
EPJjlTf&SW<fcL<T«. fllfctfO .1 kV/mmJy_ht 
-f&Ctftmt L< . 0 .2 5 k V/mm~ 1 .5 kV/ 
mm©ffiffli-T*Ci*!«fc«]»*Ll>. 
[0048] C Ct. «rSBHfttfr?-2 1 ©BS», 
Lfc«fc 5 (C 0 . 1 Mm~500y m©ratr§S«:lHSpJ 
tg-C**). HS3 4, 3 5©«7J©7J©9tf>:teJ: 

-5©"C, ««»2 2C0S4 0 .1-5 0 0 nm(Z)«i 
(C. SEfc. MK#2 2, 2 2©IBI©iaira4 l /xm«±© 

[ 0 0 4 9 ] 13 6 ICrjkTJ: *> fcmm 2 2 L-fcft 

3*6±S*3 1 iJSM«3 2 i»JjS«3 3 «MRir% 

[0 05 0] JWJb©*ffi(Cj:9i!{i&S#ifc3^^i?2 0 
cc&^-cti. »«tt*«r*Hi*tt : f-2 l «MKf4(2 2 

t l xmn^tcmm<Dmm.mm\m 2 3 ojps *isnc 
?Qor^^R£3n-cus©f. »«ffloa*i'jfii/ 

r^ffl-T-SCiAS-C^-S. -e©±, C©n^^^2 0 

». mutt 22©s*o.i~5oom mvmwomw. 
©ffltc-c# s©t?. tie*© 3* * $-c«^t£;-e^%A^o 

/c. 10 0m mfcTF© fcf » ^©SB^ffl i L T JifflT ^ C 
[005 1 ] fefc. Hftte^2 1 «tSHtc J: 0KS^« 
Offl*©*«tt*W-r**<!:. Sfc6L/fcH^«iT-2 1 i' 

{c»^fc©«»*o< m«JgtSfii-ci o'~i o 

- 3 Q • cmf!ffi©l>©*i5f$Ut><, M(C. «#2 4(C* 

it o A:^r*wfbtt«owfk» 2 3 zmmtmt o . m 

«f*2 2©@#fi^F2 1 Z^LZtmiCWmZitZtt 
[005 2] iC-Sr. M2 4<WIKWfSt5E 



(9) 

IS 

A«rt*W2 5B-»K|E6ai». «*.«, S7t£^-rj; 

siammmmo. c©»jb«&©*«2 6' &wr& 

2 1 «. E Aftltg^ 2 5 2 4 <D$m<<C±X&m 3 
t^tflS©fltjS«:PBSfc©r- Witt*. 08&c?n 

t <fc 9 K« E A« 2 5 ©*»#*£# 2 4 F*]Cca*> 
^/c«j«©@ft*iT-2 1 " T*oT^^. C©<£5 

W:EA|«|||2 5*«#2 4«C««-rS36rft*fflt»fc 
«^a£{cStSIW«T*0. C©t§^«CK<*2 4£ffJj?£ 10 

stsbhfcttioifttf^wgta i. EAi 
ttfe 2 5 (ombvnftwtgmmim&z n ^©-ea 8 

[0 05 3] S/c, 5fe©ittWtC*j|,»-C«, mw©Enft]{c 
cfc o XMftft* 2 1*M 8l©«tttt* JBliR L/ TWICE 

9 (c^-rip < 1 $u©ffitft* 2 2 -c«ft < . ha**?- 2 1 
tmmms.ic®&Lxm®3 4- ,35' h-c^a 
22' *ttais-cEaii-sj:9fctt&. 

[0054] C ©# ^ A 2 2 ' {C*$(,»T«:£:S©Bf*fi 

t-2 1 « 1 -^r-P-rn-racsat resist- -5. enter? 
c»-r*^w^6«. Si04c^-TAn<. +ffigp^<h-ffi 
SU^«c^S»fliL.ri,>40«fiK[^-2 1 *sa«-»ji^«cSfM 

mmttf-z KD^&^^m^t, &»<d#5az 30 

2' J)\ ,3 5' (DffllcBf&ZtiZCtlCtj; 

3„ IK, C©M©iU<a«lb/£:ffimett©m©3 
4' . 3 5' *mi,>XMft%L*2 l©KWWfllI*1for 
fell'. C©J«^. igf437A2 2' . 2 2' ©SB 
KttS&KiJBeoiBHW***. . 22' « 

mKicmtiLxwficmii-rz* '&->xmm<Dm<Din< 

fi52Jtt©Hffi3 4,3 5 4«Wc/H,»& < 1 6 . ##69l# 

[ 0 0 5 5 ] 0 1 IB. tJBHKfliSa** $2041 
^cif4 0^Ltl,>S. C©g«fC«. y — FJS-T- 40 
4 1 jWfriXStt, c©y- F4ST-4 1 UfetRSS 
-CSte4 0&ca*£7£2 0 2WR«3*fW6tl-Cl»4. C© 

«jfiX©s«4 o -c*nti, ffe©s^-r^>-<^ate(c>Ff l 

[0 05 6] 01 1 CC*rr«fi©3*i'£ft©S«4 0 

t^jg ;* nfc => * * # 2 o &*ttt£&**irciR 5W»T» 

©y- FS-7-4 1 *5ttCitt^UfcSS3 0©J£E«3 2 50 
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©m@3 5©f^*?0K:miit:, lg3 5^ti.^c> 

filfi3 5 !CSfi4 0 *«M3'tt'CiS4 0©y- KJS 
-f-4 1 t±W&3 1 ©m@3 4 t<Dfflt£ni£ZW1iaUX 
mwn^2 l£KftfM®U lftt*:<*2 2£ff2fiXU C© 

&K*amwm#2 8 fcHfts-a-raftJi 2 3 

U ^©fg(C±ffi«3 1 £j£ffit£3 2 ifflijffitg3 3£S 
im2 3frt>m£;LXa*i>5 2 0#©St§4 0£t#n 

[0 05 7 ] C©<fc5&S^?££Sffl-r££, S«4 
0©y- FSKf-4 1 -<C»-3^'CMttflE2 2Sfctt3 
7A22' £IB?lJ3-t±£t <fc#T*#. Sffi4 0©y-F 
»?4 10±©*(C, iW2 2, JfcB37A2 2' 

*&&aaM***tej«-r*e£#«-c#. y-F4a-f-4i 

•••©»b^{t{cgJIK^r*5J:5Ktt&„ 

y- 1 -ifi*ft?timJ&&mx$>-,x*>z<D& 

[0 05 8] 

[#89I©$»* ] £Lttt9I U fc«t 5 KfcifciJB© 3 * ? £ 

T-^Mttft^^sti-cie^jL./c^ftgp^w-rs©-^ 
«****-r4*tt#» en*. c©=j*^${cffl(,^a 

»*4^©SB®tMm~^l 0 wmtcS^KIig-C^-S.© 

CCf# 6 n, se*© =J ^ ^ ^ -cbh^ L- *> -5 /cj^t* -v 
5-<D-=y*Z>%*mhti*>. U-z>x*ftW<D^*i>i'it, 

©^SSBttS^©»S^ffl, ^SCHJ, 3IJaga©|S) 

±{fc*a*nri>4!«R«MiRi«©««sa*fflttir.i 0 

•c, ^mmitmrnm. m^mmm. yemitmtm. w. 
: mmmmm, mwrnmna. m^mimmfa. sum 
mtmm<D^?nfr*tcte2m&L±.*m\,>z>ztwx 

[0 05 9] mME^^f^icm^tLxm^^n^m 

MSn/cM • WtSffl^^*s» * u < . c©^ • 
*5Jt^CCff 6*1-5,. I(C. CCJ:^^^©^*^^?: 

* ^ f ©gp#£flii©»g© y - FJft^Jca^-ri^w© 

[0 06 0] COi^^c^itWn^i'^^iSijt-r 



Cio) 
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[0 06 1 ] COKJi^ffiKfflt^Hfftt^oa 
«£fc/Lim~^l 0 ymK^BKia$|-e£6©-e, C©*S 

ii© f 9 ^©agftsis* wr * 3 * * * wg-Bicm e>n. io 
ee*© 3 * * 5» -citmm b f#& *> o ItW » 3=-© 3 * * 
**J»6*i3. *fc. ffitttttt. tt£UfiMtttJ8&(t>tc£ 
£ft£B(*&^©^Wfi{tit>DT. i5>Ji2?U»Ji*St> 

UI. BP£&ttSB©*I£Wr-SC 
[0 062] «JCK. ffll»*H(Ml-T-i OTtt. 

•So 

[0 06 3] y - K<ft?-&ff-r&£££*BJB£ 
**tfflEi«u c*.&©ihicc. mHS&umtemr&B 

U ^»-C»E©y-K»7-<t«SBii©iai(catSWE 

*EnjtoOT«ra«H*«cwi**Ero!iiiu Tiwa 30 

?rIBflJr#6©-C. m*<DBW.$>ZMtt:?*<DV- F* 
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[0ffi©fS#ftl£HJl] 

[@i] *imi.© ^ * * $ <D-mmm<ommmM^m 
[02] mu^ztzKm^htizmtrntt-m* 

[0 3] WEa+ffOWStCfflt^tlSaiEft©— « 

[04] BiTfaiiE»4SS«©Sg{ciR«flb/cTOS4^ 
-T0-C&S. 

[05] «was»©±ii*ifiii«*^-ria'c**. 
[06] B«i2SS©mSfcjimor^(*«:m^^EPtti 
u H»l4-T-*iE5«J3-efctt«%^riar*&. 

[07] *»9!{cffll»4H»tt-f©J»2©1tjS«*^ 
[08] *»M«cffl(,»&H<*tt^©*3©«iiW*w 

-rw®0-c*,s„ 

[010] fWB* 7 A*»J5R-J-*H<*tt^<0W««ffll 

[011] *!6WtC«S 3* * ££<I*/c»1S£7Trr 
0-C*€> = 

[012] Se*©3"A3*5'5f©— t^i&Tn-rs-c* 

So 

[013] S£*©M*t4«m 7 ^ JU A©ffiffltt!£©- 
[014] fE*0A:#te ^ -f A©S?it*a©- 

tai*?n-r0t?**. 

[flHt©S&Hjj] 

20-3*^5, 2 1. 2 1' . 2 1" -IM^ (E 
ACfitf-) . 2 2 •••««{*. 2 2" -AJi, 2 3-1 
<fc». 2 4 2 5 -l^iJttMtt ( E AftM 

«J) . 2 6-ai. 2 3 1-± 

MS. 3 2-tlS. 34. 34' . 35. 35' ••• 
. 3 6-X-f??. 3 7- 
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